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(57) Abstract. 

PROBLEM TO BE SOLVED: To obtain a new frr gene 
which consists of a specific gene coding for spinach 
chloroplast ribosome recycling factor(RRF), and is 
useful, for example, for the development of 
next-generation RRF-targeting antibiotics and herbicides. 

SOLUTION: This is a new frr gene which codes for 
spinach chloroplast ribosome recycling factor(RRF) 
having a base sequence shown by the formula, and is 
useful, for example, for the development of 
next-generation RRF-targeting antibiotics and 
herbicides. The frr gene is obtained by screening a 
spinach cDNA library using an antibody against the 
chloroplast envelope membrane, purifying the obtained 
positive clones, and cloning by PCR using primers to 
both ends of the cloning site. 
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(54) [»9J<D*»] «H»<OU#V-A'J-y-f i? 'J >^H^ 
(57) [£»] 

[HIS] RRFS^-yyKil/ft*«tftRf»J. 



1 

f r r«e^„ 

[»t#gf2] gB?ij* i ic:^£n3«sge?nj£*r-r£*^ 

U->£ f r rm.B^Fo 

[M#9i3] &m& 1 CSpSftSttSK^Hcfcl^T, 1 

fcu<ttR«<o*sa<fc5fe. B&fcL<ia#jjn2ftfc, 
[tt$9i5] i KsssftSTi/Kiijii&w-ra 

^l/>?RRFiSa. 

io^nfc, M#«5fca3«©*^i^>¥RRF«ga. 

7.5 

[369I<DS¥WI&81W] 
[0 0 0 1] 

[5SW*«JRT-SftfB^»l 'J #7 

-A^tt-f^ 'J>yHf (Ribosome recy 
cling factor, KTRRF) , WKRR 
F«a-l«t5l'ef (ttTf r r) icH-TSo J; Oft 
ftWtCte*^l/>gCD^oa:/^X hfflRRFWMR 

[0 0 0 2] 

®j , r**£gj njjjw-AUtM *u y9\ ©na 

UT.T-yZt (I4^r^) tt, #© fffl^j aB'MJ 
#7-A£ff?iJfflT<5&K. /7t>vt-RNA, £ 
IRNA, U ^ y-A^e»!ftS#!EiB«^ff 

KiSI^Tte, £©'J#V-A© rSfiJfflJ HRRFtl 
uy>f— i/B >@^PG (elongation fac 
tor G, m~F E F G) £<fc DMMESft 
•jTI>5. £©U4W-A rf?ftjfflj (DjgSttJ'ano 
s l»±5l:±58K (1 9 9 6Adv. Biophy 
s. 3 2 : 1 2 1 - 2 0 1) H*^TiH^SftT^S. 

ifi¥. ft*©ffi£WR^©Htt«Mt«M*#»*< 
^^?ftT^T*«3. *Bi9<0«**iS««CIWISL#* 



(2) 1 1 - 2 9 9 4 9 0 

2 

[0 0 0 31 

[SWMb<t5<l:1-5M] i^5fc:ft*T<cff 

6ftT#fcaie«ii!K»iatt^#o««ttia-r*fejiitt 
ttc#v>TR r f liftarsae^pottftj^jac^ftTii 

©tt*a*#K«ffc4fe©*ft£»fc*££*i*tf 6ftS. 

70 -fftfc>-£g&£^t'&tt5RRF&<D$ffiga&i5 h3 

> H U 7^ PD^T, MCfSeftT^S. fcott. 
= b3>\ t V7^?nU7'yKh\r&fc^#)\zfflmfr*> 
gilLT^-SClt^'fr^T^S©'??, CilSORRF 

[0004] zvf&mzitftTz—Dvmmti-x, m 

&'Xlhm<DM. j a n n a s c h i i li-£-©g6K£-& 
fi£ \Z ffl f -5 B CO * ^ p =y - it % *M © t ft ft © B 
^F-t^SfcSS^di^a^ftT^S^ (Bu l t 6 1 
996, Science, 273:1058-107 

20 3) . RRFffiaoiattisnftK z\comm\is& 

»»-&#co/»|«ttR R FTli4^ffi(»Sfi:i 

ft*i«rffitte*i»LTn-5. 

[0 0 0 5] ^ri;, ^^©mRNAfit/ ^X h 
D- v ^TJgC&^tlW^-fttJ^U hD- y ?X$>Z> 
(Kozak 1987, Mol. Cell. Bio 
1. 7 : 3 4 3 8 - 3 4 4 5 ; Da s e. 1 9 8 4, Nu 
30 cleic Acids Res. 12:4757-4 
768;Schoner£>1986 Proc. Nat 
1. Acad. Sci. U. S. A. 83:8506- 
8510;Sprengel£ 1985 Nucle 
ic Acids Res. 1 3:8 9 3-9 0 9). 
SE-pTKgE^lC43^TU^y-A©inRNAJ;t)0«P 

7s h a >©»«R£|fi«-r5 
4(7 [0 0 0 6] £©±5fcH«£<ftt::*itt5gaR££j* 

£4&»tfW«£*©fc©<fcS&*£#*.£ft*©T, 
«rUt>S©#<fe'toK©W»£@W£UT. *e>fC$£tl 

H»*ifta)SB4^'ry^l:"3^THRRFfl)#at>^ro 

m-?z>tnm±mz-3^x. ^©RRF©$it&ckim 

ttSHPfftiiilt tt*©#iaiJW©0B»KWfflTa5 
tf*» 0 *». & Ktt*©R R F tt»$)B©M»l3 t»S«>T 

50 fiS&1tffi£&Df#-5<h#x.e>ft£o 



3 

[0 0 0 7] 

mmzm&ttt&n^m *«fj#tt±e©8tt* 

RR FlcWf a»BS£it$!>5*T, M&ZiWV 

F©1f JlW*IB#»IJ4l*«fl!4:UT<OiSffl©l!I«6tt*<* 

^^l/^O^Opy^XhfflRRFta-h't 
f r r*»Il/T*ORRFO-*«i*HS 

[0 0 0 8] HP-&*f891W:, *r«fc#9l'>S© f r r 

ae^arxKiifi^n- h-T5RRF«§Ea. st* 

AS F*#T**»*SSfctttttt©RRF*»9»l© 

«a^ffl^**}*Kwra. RRF©-#c«Hg©*wi 

tit, a^gtoftisa^i^i/a^ub'^y^+M > 

3B9§ «t Tt* Ziifz * £ p >mro R R F CO— *$ti§. 
[0 0 0 9] 3^1:. flflffico#«A->?>5i-^-5<t5tC, R 

©i*«tt##c:aE& i t>©£:^*.*a*. m<^^-t 

^SRRFC0#fitr«toTtt, ^ftlWlC&tt-g) f r rl 

e : ?*a**t^»*«i*«*s'r« frL3^©ifi*f£ffl 
i. *j»»Ktt©£8¥WttiB£»&?*?EA/eL*3i: 

[0 0 10] BP^. #389J#tt, *^I/>^l f rr!6 
■^Sffi^ii/ufcV^^S FKi«J;**:IBHS©i&Sa«£f£R 
RFJC»-r«|fffl*«Ef a**tJ;oT*lgL*: c* 
»»©ffl««SttRR F£tHiTtt«#K¥ 10-147 
4 7^WPCT/JP 9 8/0 0 7 3 4#I) = Z\<D 
Ct*6, *2U>g©RRF©£©IB$i-rt**!li«©fl 

ae«sttRRFS:iafF-rs!6»&»i'<ntf, Kttffl©&$ 

CHS#)T«g&tit«£&0f#S. :<»WHRRF^^ 

\t, z.o)±mmRRFmm^<D®.mftm*G-rz>*vi' 

>f[RRF©«iiA<3t*.6n*©tt*jSft©it, 

U RRFB«FtC«fc**1ft«fil±ttK»c;HtfflJWI!ll« 
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[0 0 11] 

itmm [*»wi] 

jfctf l^>*©X>^0-:/fc:?flHL.Tl>5*8©£fi© 

mztt-t &%i&*m^T \ e 1 1 iKAftfc#»>U'>*t 

cDNAy-f^^'J (frl. 5x10 s ) .kOfcSRLfc 
fcft, A g t 1 1 £7D-->^-tf--f h©ps*jac»-t* 

1. lKbpT&ofc. CCDflf £nAc6E5iJ£ffl^T{£8J 
tfca- 3 2 P yOl-Jci-y&m^T, *>?l/>?«) 
ii:^ift5iRNAi:onx;-tf>yD^f-f>y 

(0 1 ©A) . -rfcfe-feff&ttfccDNAtt::©}!^ 

©£E5>J*£trt>©T?*ofc£#*.e»ns. iossn 

fc-f >U— b c DNA£frJfgg?#Kp n I /Sac IT 

[0 0 12] £©#£ftfc75 /&K3*J£lflV>Tge n 
e bankSriftSBbfctS*. *»M©RRF»e^© 

7 5/ SEE^l] ( I c h i k a w a 6> 1989, J. B 
5(7 iol.Chem. ,264: 20054-2005 

* feffi ic fe c ©ite^ © 75/ »&tt+jzmm r rfi 

fi^©7 5 /gEK?lJ £#*K»V»ffll»Jtt£ / 
KffiJiJ&.i.Oj^ 0. 4#t'D aucus carota 

(GeneBand accession numbe 
r X72384)©glycine-rich nu 
clear located protein (NL 
P) ^Haemophi les inf luenzae 

(Fleischmanne>1995, Scienc 
40 e, 269:496-512), Mycoplasma 
genital ium (F r as e r ^ 1 9 9 5, S 
cience, 270:397-403), Synec 
hocystis sp. PCC6803 (Cyano 
base accession number si 10 
14 5) ©3ffl©m$£!$l©RRFjt{E : ?©7 5/&8E 
5Utft^ft<«^**iT^fc. *Hie§RR Fit^© 7 

5 / m.un t it^z. ©* o u r r f mmfc?<D7 5 

/§6Efll©C*iHa. (72/88 7*627 1 ft£) © 
frZlt'K&t 4 6 %©R-tt (6 6%©*0ITO 
50 Tt»S#N**#J|fc^T^*©Tllii»SWXtttt* 



(4) 1 1 - 2 9 9 4 9 0 

5 6 

sn*. *->u>«RRF«ae^«)75yifiE?>Ji= ftfc. f»snfc»iWi7:M=:r*-ttMu 

>v>©RRF©7S/gEg2Wi7 4X©F9-tt (89 >^Dyf ^ Vi/tftfiaift^Cffl^ft. 

SKODfflRtt) gfSKKDRRFi [0016] [%Mfl4] 

TSSnTl^ief (Ou z ou n i s e, 1 9 9 5. *>5U>9RRF«ia©i'Dn^7X h'vOBfc&Ti? 

Protein Sc i, 4: 2424-2428) Lfc**H 

©7 5/ Kfi*l«*J»HR R F W7 5 / IliBE^ ttttfcb Mi£<D*Kttf T««3BSt3-B-fc R R FttafirFSttK 

T2 5%(D|Sl-tt (4 6%cDfflRtt) £W U *tf 5Jn#£^Sa U *©»ffl«*ffllr>TtfX**>:/ 

ffflRR F«»€rf©7 5/g?gH?i|<htt:&LT2 1 %<7> 20 D7f^ >^*«£fTofc (0 3 <7) A&tfH 3 <D B) t 

R-tt (4 5SS©fflHtt) (IE^2) . S?(*»6f 8StlWfi (3 0. 3 0 0 h 

[o o i 3] ^ro^^i^^RRFttae^tt^mif© » ckD^^s^-tMX (2 6, 5 0 0^h» 

t>©ttk^*t, *©N*JSK*5^T8 6 75/BSSfi /^H^ttUiSnt, tftifcwa 0 ^<Z>7 5 / tt 

##fKtttttaA6nfctt£fc^T*5»). E?JA^N*>ra«?PPX^X h^ffi©*-^^ 

fco R R F t LTgttS^JBCft* tf MLTVift ^ 1 1 

[0014] [SBfc«2] &St5t)«)t*oft. 0 3 *£P>I?RRF 

RRF«ae^©ttia&fTofciafe« 20 *. *o isy^vmco&wimf&ttttwwmmzm^Tft 

>ey/ADNAI:oi»TfD ! >^P7f^ >^£fro RRF&Mfite^PPX^X b <b 5. bn > F U 7£*3V» 

*3^Ttt*©«ffO!)*^fc*fi#Wt'iG)aC : f-SI8SL [0017] [^^J5] 

T^4^t«t»^ofc (HlfflC) . *V>SH>™~& ^D^7H^TRRF#li#*«RRFI:^t5'> 

hypocotyleiSI^HTU 03(DAt;S1-«l:*^l/>f RRF(^nD^57 h 

we,^ci8?abT^3&:i^t*»«*snfc. -n^wc 50 fiti^-mx bp--?K#<3HfiEU x>-<p-xbi 

JLORRFttwae^CDSg^BWKJt^SfT KfcM>&<» f H»I*6tt4<«ttl«nft*o 

ft5»»CWISSnT^-5t#A&n*. b*»b«fBfC fco n v i t roT4«Sftfc*^>?R 

<DmmtumMm\z&cz>h<DT°$>z>z£$:*LT^ zmmzn^tc (03©b) o d©*»T*«*nfc«r 

a> ig^se (^fi3 5, oooy;vb» «. ±B (0 

[0015] [£«H3] 3fflA) ©^XX^^n-yr^m^DD^ 

<D*mRzm»ft9izftvit?&M (2 6 > 5 0 o^ub» wtfttf. 

pET- 1 5 b^7X$ HSlV»t'J3>t:t>h*f 40 X > b* 9 a P X -7 X h U- >f©R R Ffl&ffi 

U>^RRF«agTS^«iiS"J«^^^lli«^trTHS ««sS^D-fe->>y-r4i<!:3&*IEI«$n/t. ft*. Z.O 

I PTGK<fc£fg§lf^2ll3r.3 3 0^±)]|«ttl 7o-fe>/>^£3»tfcfi6ttTh e rmo 1 y s i n*fi 

tUi^fciu^, pJ}§ttMa<D2 0%Si:©fiJ^-C H&fc&tBStifcC £ P P X^X b^W 

ij 3 >t:t> b*tfl/>J|t? PPX^X MffiRRFi n^PPX^X hWCTyD-fc'^^SSWfcilt^ 

Sfi (JWTc p RRFHtiaS£) #S8SIU-CV>S©#W ^tl 6 ©*^tc<k D , *r*U>¥RRF&i|fiSB& 

g?£*fco *fc|S]«fC. ±IB(7)fe(7)ctD^^^fi©/h ia«^DD^7Xh^»ffl/fcft. ^0?PPX7X 

s^ae«z)aiB«3Kt>K*sn, ^^t©ie^tj b*-x'-y bE?ijT&£N*^gi5<7>^XP^>X£ 

(02WA) . C©^iSfC?¥ffi-r§*'5^>?RRF« [0018] miki/iG] 

Ifi^CM-Tr isacryli;P7^77/-l: 50 *«7 U □ P X?X <=> R R Filfi bfc 



(5) 



#08¥ 1 1 - 2 9 9 4 9 0 



8 



m 4 lZ7jk-tm%n?te, ^^y^^uuzfyT, h7.h-D 
4n#£ffll^/tCM-T r i sacrylA^tJ;!), 

©jpu-^^ H-rat> , 6*^u>^R RFttfia* 

tt«*ttlS-&fc. CCD®. 3Kg<7)*OU>^CDSc};0 
0. 3mg<0RRFttSBSS!Stti*fc7j«. CftM:* h 
D-?gecD 2 0 0 0#CD 1 0. Z<Dt^U>^- 

(H4 CD A) . l/>?RRFfli 

TMEEVEAEKTfcD, cnHftJfcE LTz c D N A«t 

ofusnsjs y^ffi^ijw7 9*^8 8 Bateau 

■5t>CDTfc3„ ^coya-fe->>y^cD/^ , i'U>mRRF 
ttie©»fili2 1, 8 3 8^h> (1 9 375; 

S6glS*TA^Da^7X Y-mtEmt~C-Ju^is>t?'& 20 

[0019] t*^l 7 ] 

* ^ u > $ r r f $ s a s <o 4* v m m t * & ^ ^ 

RRFae^sen^cBiiiftSffl^T, ^i^^rrf 
«fia-x?*i»aiRRF(o«ffi*si>i.s*»*a**»sff 

•afc. *jStt£*T©aO-C»*. m&#±.(Df r r (R 
RFS:3-Ht5I(5f) ©7 U-A->7 h*S©*-t 
©**Ttt»W**«Ffctt^»»t*L J 2 7 0 8H 
fOSfflClfil f r r jffi^ ^9^7X5 K (p P .30 
EN1054sacBneo) S^itS. CcDtcSI 

5-6.E£^SRRF (W«$M*afc«1i6*l#o£fifoft3fB 
#) £3- H UTI-^agf^iAlfc^XS h* (p 
KK 2 3 3 - 2 RRFM) ^AL, -f >3 W^h* U 

*D6*l8»-r**>S^*«WUfc (*1) . '<D*fC7K* 

* "5 1/ > S R R F ^itfK^-CD^ffi 



ORRF*«?¥ai/Tt)*ll©RRF**S4:U *^ 

i/>f©R r Ftt*»ai'fc«teL&n;: tatssn 

[0 0 2 0] [£1*04 8] 

t-^vy-^-(DRR¥(D±mm\zii»^mt±mm\zn 
UTRRFinsajEfpfflswrsct^s-r^ttw 

attRR Fite^jEjiawwssTf *H*-r*c tt^u 

T^S. -T*t)%, *»B#fc*£l'>SRRF«jtg 

*B»e««jaffi«sttR r Fjte^aESflssRr^^-ttt. 
uriiwiia^iFfeSRRFjte^-s^jfl^ttt^T. i 

0<D5$lftcD 1 CDf8WfiLa^£te#>o;fc. ^7XSH 
CD ^ A £ ff V ■> X * O 1/ > ^ R R F CD ig £ $ ■£ ft n 

[0 0 2 1] St, £©*£l/>SLRRFfc}te ; PS£ 

tf^7^s HttR^fflRRFae^&fif-p^inn^Tja 
fl**SttRRFii£?gJM**#o:*: 
BiK4"Tr«^^^T-S.ofc (05) ' t>^«<7) - 
iA^^S. £<DSOftTlg£:*:!liBtt lacl« Ste^ 
*JS^. ^OTfttf^U^RRFSHte^roaSCttl 
P TG<D%kMZ&Z>mM& I©J:5f:f 

R R F»g^XJItt£#«J*J»t&l;:«fc<&*r> |, >?R R 

Fflute^s^tj^^s K©w»**fT*>nfc. 

<h«»*C0*^ 1/ >^R R FTfcMKSSttW^fllS© 
RRF£fgSKCDSS{ggt4RRFCD<iKiSg) fc&H 

l:jl*t5*'>l/>?RRF©*f6Ii:»l/<i'c** 

jtwroiaaatsttRRFjie^sttTftsL j 2 2 2 

1 (~:M>T*^l'>^RRF«j8e^©?ggt£§§igL£: 
[0 0 2 2] 

[Si] 



g®(*#< t> £ t> i TK* L 7" 5 X 

*E&ft<D«l CoIEl U7"J^> + 

ColEl WT-frr 
+ WT-frr pSClOl 1/7"'; 3 > + 
VU2708) WT-frr 



PKK233-2RRFM 

PRR2 

P0C19 



1 6 
16 



TOO 
1 2. 5 
10 0 



9. 4 

0 

0 



LJ 2 7 0 8iLJ2211 cykmMftlZ-D^X . pK tfColEI l/7'J a >. 7>tf^"J ^ttjtfcrfSrft 

K233-2RRFM (*^1^>?RR Fil€f 50 9) . pRR2 (E. coli fr r^tJCo 1 E 



(6) 



ttfflW- 1 1 -2 9 9 4 9 0 
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1 1/^'J3X 7>fcf^D>ffltti6£^££tf) , pU 
CI 9 (Co 1 E 1 U7'J3>. 7>tf->'J >ffltt)te 



10 0 2 3] 
[*2] 



SSI* 



MC1061 SFH! = 

LJ14 ts - frrl4 - 

LJ2848 W£S + 

U2221 ts - frrH + 

LJ2848 m&M + 

U2221 ts - frrH + 

^IfttMC10 6 1, LJ14, LJ 2 8 4 8, LJ 
2 2 2 1 IC^U^RRF&ffle^^tfT^XS K 
(pKK2 3 3- 2RRFM, 7>\t ->>J >»ttjt£ J P 

*HT*©»Wl/fc3D--SJ:D^7^5 K 5 0 n g 

[0 0 2 4] &L±.<D£?lZ, *-}U>f:RRFt£g6te 
»£g R R F £8IV*IHtFf1Ufl£^T#fiaURgtt©*l» 

stt*»*RRF***»*i)ib»*jaaEK:*^T*6n 



20 



50ng*9 u 

<*<z>» 
1.0 x 10' 
5.4 X 10' 
2.0 x 10" 
1.7 x 10* 
8.4 x 10 4 
6.9 x 10' 



RF * o - V 



0.5 
3.2 x 10"' 
I 
1 

0.4 
4.1 X 10" 



T, liCRR FE#?FJ<D 1 e a d compound 
s*«»6tl*nIDitt*»<*rt)<©T?*t?T. 

[0 0 2 5] 

IE?iJ#^ : 1 

mmo&tE : 1 1 o 9 mm) ,271 (75/t) 
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CO 



3|ER 

Tab 



CTO7XrrCATC*CCAATCreAOCTCl^TOTC<M 

MAASSL3SATS 

ATCTTCaCTCTTTTACXjCGTCGCAACrnXIXJCGTCI^ 

Yt.KSFRRRHSCVSLQGV.SDM 
AATCTAATATTCKXraiAACCAACGTTTCAOT 

BCHIARTNVCVWRSSANYVR 
«WATTGTGGTOTlAAaAAaTTTTCTOGOftAOGCTOTTGT7 

MDCOVKKPSaKAVVVKQLQK 
GAQCAQGAACTTTTAXWTOTGQIACTATOGAGGA 

fi. A G T F R C ATMK KVK KKK S Ii I 
A<»CGAAX3U2AAAACAAA^H3A1X3GAGAAGACTATTGAA^ 

KTUIKQHMKKTIBTIRSMF1I 

CAGTAAGC3ACAAfcTOSAOCT»OTCC!AACAATaraaGllTCGQATA^^ 
SVRTSRA89TMLORZBVRTT 

aftACrCCTGTC^U3CTTQflAAAGCATTOCTCAAATTM 

QTPV8IjK3IXQI9TPDA88L 

TGATRTCACCATATOAOiAATCAAGCTTQUiaaCCATAQAGAAaaCAATAGTTACCTCTC 
LE3PYDKS3LXAXKKAIYTB 

AACTTGGTGTTAGTCCAAATARTGACGGTGAAGTTATCCCK1CTQTCCCTCCCTCCATTAA 
QLOVSPHHDOBVIJltSIiPPL 

CTTCAOATAGAAOBAAGGACCTTGCGAAACTTGlTlXJAAACTre 
TaDRRKILXKVVSKLAKKOr 

•rTGCAaTGAGGAACATAAOAAGAGATGCTCTCIAAATCTTATGAAAAACTT^ 
VAVRHIRXDk.IiK3YKKI.BXE 

AAWlGCTTTCaSAAOATAATCrreAAA^CCTATCGGCTGATCTG 

XKIiSEDHVKDIaSADLQKIiTS 

AaTACATQAAGAAGGTTGAGTCTATCTACAAGCAGAAAGAACAGGAGrTAATGAAAGTCT 
BTMKXVESryXQKBQSLUKV 

AAAGC^GTAGAATCACATAAACTTCCCAACtTCCC&AACTGTCAATTC^ 

AATGGTPJW^CATaAT^TCCTOGTCITTTaTTTGCAa 

ATCCCCGGAAATAGKXrTTTGATTrATCAAAACrCGGT^ 

TTTTnCCTACTTl^TXTGTAATGGATTTCrGGGAAGATGGTAACOT 

rCrrCATTCATAAAAAAAAAAAAAAAAAA 

0 2 6] mm i 



1 1-299490 

(SO) 
XI 

(120) 
31 

(180) 
51 

(240) 
71 

(300) 
91 

(360) 
111 

(420) 
131 

(480) 
151 

(540) 
171 

(600) 
191 

(660) 
211 

(730) 
231 

(780) 
251 

1840) 
271 

(900) 

(960) 
(102D) 
(1080) 
(11Q9) 



[0027] mn&n .• 2 

«fa*»«Ufc^j£ : S 
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(8) 



*$M¥ 1 1 - 2 9 9 4 9 0 

14 



cpRRFH 


EK3LIETNT. 


KQRMEKTIET 


IRSOTN3VRT 


HRASPTMLDR 


IEVEYYGTPV 


11C 

1J3 


NLRRFH 


EKSLIEKSV. 


KERMBKTIEH 


VKASFNSIRT 


7RSNPDMLDK 


IKVEYYGTPT 


93 


EcoRRF 


MISDIRXDA. 


SVBMDKCVEA 


FKTQI SKIRT 


GRASPSLXDG 


IWEYYGTPT 


49 


HinRRF 


MLNQIKKDA . 


QDRMEKfiliEA LKGHI SKIRT GHACPSLLDA 


IQVEYYOAAT 


49 


SynRRF 


MKLAEL 


KDHMQKSVEA 


TQRSFNTIRT 


GRAMASLLDR 


ITVEYYGAET 


46 


MgeRRF 


MTKAHYIDFF 


KQAADKKIQW 


LKBELTKIRT 


GRPNPKIFDN 


LLIESYGQKM 


SO 


ScRHFH 


IDVHELLKXA 


ETQFKXTLEI 


QKQKMNEIKQ 


GNFNPKVTNS 


LVTXNNRKFT 


95 


Canwmnaum 




*tf*K *« 


* *RT 


R* P »LO 


I VKYYQ* 


50 



cpRRFH 3LKSIAQIST PDASSLLISP YD .KSSLKAI EKAIVTSQLG VSPNNDGBVI 184 

NLRRFH SIASIAQLST PDS5SLLVNP YD .KSSLKDI EKAIVNSDL.G ITPNNDGDVI 143 

ECORRF PLRQLASVTV EDSRTLKINV FD.RSHSPAV EKAIMASDLG LNPNSAGSDI 9B 

HinRRF PLRQLANWA EDARTLAVTV FD .RSLISAV EKAIX.TSDLG LNPSSAGTTI 98 

SynRRF PLKSIAIXCT PDASTXVIQP FD MOSIGTI BKAISLSDLG LTPNNDGKVI 95 

MgeRRF PLISIAQVTI NPPRBIIIKP FDPKSNTNAI YSEIQRANIG VQPVIDGEKI 10° 

ScRRFH DIATTSLXGK NALLITVFDP KDVKTVIfiGV LAANLNLTPE RVPNNDLQL. 144 

Consensus *&* *A. ** O* •* * *D *9 «* B3UU 3 L<3 * P Q I 100 



cpRRFH RLSLPPLTSD RRKELAKWS KLAEEGKVAV BWT BPntT.KR vrna.BK-EincT. 234 

NLRRFH RLSIPQLTAD RRKBLSKIVA KQAEEGKVAL. *Krrwwr>RTKS VTlia,FVT;y^r. 192 

EcoRRF RVPLPPLTEE RRRDLTKIVR GEAEQARVAV RNVRRDANDK VKALLKDKEI 149 

HinRRF RVPLPPLTEE RRRDLIKIVK CEGEQGKVAV RNVRRDANDK IKALLXDJOEZ 148 

SynRRF RLNIPPLTAE RRKBLVKVAG KLAEEGKVAI RNIRRDAVDB VRKQEKNSDI 1*5 

MgeRRF RVNFPQITQE TRLENIKHVK KIIEQIYQEL RWRRDA. . . LQMIKKDNH. 146 

ScRRFH KVSLPFPTTE SRLKVAKDLK RVFEEYKQSS LKDSLGTXRG StLKEFKSFK 194 

Consensus R« *P LT • RR**L JC*V *R ••VK* RN'RRDA * K* * 150 



cpRRFH 
KXiRRFH 
ECORRF 
HinRRF 
SynRRF 
MgeRRF 
ScRRFH 



SBDNVKDLSA 
SEDNVKDLSS 
SKDDDRRSQD 
SENEQHXAEE 
SEDEARDLQB 
NEDLENSUCA 
KDDAVRKAER 



OLQKLTOEYM 
DLQKVIDEYI 
DVQKliTDAAI 
EIQRTTDIYI 
EIQRLTDQST 
EIEKINKNYS 
DLEKLHKUW 
**QK* D 



Consensus BSD • 

[0028] mm& 2 

^ m $ n * * $ u- > $ r r f m 7 $ y k ie n t fa a r r 
f *str 7 5 / mmvi t ©tttt *a?-r. 

N L R R F H : D a u c u s c a r o t a(0KI6D 
2 (genebankaccession numbe 
r X 7 2 3 8 4) 

EcoRRF:«|RRF (J. Biol. Che 
m. , 2 6 4, 2 0 0 5 4- 2 0 0 5 9, 1 9 8 9) 
Hi nRRF :Haemoph i I us influe 
nzae RRF (Science, 1995, 26 
9, 496-512) 

SynRRF : Synechocys t i s s p . P 



KKVESIYKQK EQKLMKV 
KKVDSIFKQK EKBLMTV 
KXIEAAIiADX EABLMQF 
XKVDEVLADK EKBLMDP 
KRIDELIiAAK EKDITTV 
NQLEEIQKDK EKELLTt 
HKIiHDQFQKV EKSIVK 



271 
229 
185 
185 
192 
163 
230 
187 



R*** * KB fflU* 

CC6803 (Cyanobase access io 
n number si 10145) 
MgeRRF:Mycopiasma genital 
ium RRF (Science, 1995, 270, 
3 9 7 -40 3) 

ScRRFH:gfiXfSh3>HU7RRF (P r 
otein Sci., 1995, 4, 2424-24 
2 8) 

[0 0 2 9] ISjaJS^ : 3 

40 um<nm : mm%.zf7~, sm 



(9) ftM¥ 1 1 -2 9 9 4 9 0 

15 16 



Coo.* If * * A. H Y V * 9 

S ECNIARTNVSVWRSSANYVR 51 

So AATGTAATATTGCCKCLAACCAACGTTTCAGTC^OGX^ 180 

Dc CTTCOACTGcTGCTCCCAATTATGTCAAAA 30 

DC# WTAAANYVK 9 



Com • 0 Kr*K*VV*Q 29 

SO MD C 0 V K K P S QKAVVVKQ l> Q N 71 

So TOGATTGTgOTGTTAAGAAGjl X 1 1 C lUg GAAOGCT Ur IWUXiUXI AAACAOTTOCAAAACC 240 

DC TTAJUtfirGCXCACgGGAiUU V Tm ^ AAGA- - 84 

Dc# IKVGTGKFARKTVVLSQ-K- 27 



Con« R*ST •CATMKB*SASKSLI 4S 

So R A G T F R C ATMEEVK&BK S L I 91 

So GAGCAGGAACTTTTAGGTGTGCAACTATGGAGGAACTCGAAflCTGAA^ 300 

DC GAACGOG^CCCTGAAGTOTGCaACTATOGAAaAQATTGAAOCTQAAAAATCTTia^TTG 144 

Dc* RTGTLKCATMEEIEAEJCSLI 47 
Do * 



conn E K KMSKriS * * « r H 59 

So ETNTKQRMEKTIETIRSNFN 111 

So ACACGAACACAAAACAAAOG ATOG A GA AQACTATTGAAACAAIACG CTCAAATTTCAATT 360 

DC AOAAAAGTGTTAAAGAAAaAATGGAAAAGACTATTCAAA 204 

DC# EKSVKBRMEKTIENVKA.SFN 67 

DC MSKQVST 7 



Cone S*RT-?R* P X L D * X V K Y Y 89 

So SV RT-NRAS PTMLDRI EVEYY 131 

So CAG TAAG<J ACA - AATCGAGCTAG TCCAACARTGTTGGAT CGGATAG AG<?TTG AGTACTATC 420 

Dc CQVTTAC!CACGQGAACGTTCAAATCCAGATATCKrTTGATAAGATCAAS<nAGASTACTAC( 264 

Dc# 3IRT? RSNPDMLDK I KVEY Y 87 

DC PiGRERSHP DMLDKIKVEYY 2? 



Cona G T P SL*SIAQ*STPD*SSL 109 

So GTPVSLKSIAQISTPDASSL 151 

SO OAACtCCTGTCAaCTTGAAAAaCATTGCTCAAATTAC7rACCCCAaATGCTAGTTCCCTTT 480 

Dc (ULkCTCCTACTAGCTTAAAGAGCATAGCTCAJUlTCACTACT 324 

Dc GTPTSLRS tAQLSTPDSSSL 107 



[0030] m&m3 

*'5l/>?RRFiIgftDaucus carot 
acDglycine-nuclear located 
Prote i n t<Dmi5.f-mmt7 5. / M&mcDtt 

S o : *0U> 1 $.RRFWM&T 40 
Dc:Daucus carotaCDHlycine- 
nuclear located protein 

[01] *^i/>f:RR FWM&T-tDj— Vy-Jnyy- 

A : /-if>7a^f-f >^(Ccfc0. tf^t/^RRF 
il£f©mRNA»l. 1 k bTab-SCi^^Lfc 

ft£ffit^TA g t 1 1 (CAnfc*^U>^c DNA^ 



ae^^yy^DNA±f3afe5Ci^^JK^*E c oR 
I (U->1) iEcoRV (W->2) . Hindi 
I I (U->3) $ffl^T*Lfc0T«fe5o 
C : /— *?>ynyT-4 >tflZ£ll. 2 0 Bft<7)* 
^1/>^©^H (C) , m (L) , h y poc o t y 1 

s (h> , a (r) Kfcu-c, #\zyt&tiLimft&miz 
«mRNA«i))i, ft^mmiz kio&mzgrtu^zt 

U--> 1 : ff&Rlf(CT 1 8 Bf® (D) , 

U->2 -.mffilZTl 4BM©»M3fCT4Bm (D + 

L) , 
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|/->3 :mf\\Z-Z \ 8Bffl (L) tzTjkLtz. 

2 6 9*6 4 7 7 Sa-32 PT7^LT^n-^t 
Ufc. 

[0 2] *fl§iS<t*B 8 3 4 (DE3) pLysSt*t> 
TKS^^^-PET- 1 5 bSrffl^T. 'J3>k't> 
h * 7 U > ¥ R R F ft g B * ii M S*St * -fr » W L, fc 0 . 
A : ^Jl^ffifflifcti^fSSlSftfcJl^l^JiLRRF 
*f g£ SSDS-PAGE IZTt&tii Lit. 

u-yi : i PTG\z£z>%mm®m<D*mw±m\ti 

U->2: I PTG('ct5^S^«2B§F B T3 O*H6<0* 

T^KUfcfcCO (U— >4) £-£©7P — (U~ 
>3) , 

U-> 5 : tf^ST-*- 

B : C M — T r isactylJP? h^7 7^-'l:T 
^^7l/>fRRFiSa^SbSDS-PAGEl:T 

U— > l^e>4 : ^□7A7xZ3-J1.7tf;l'h7> 
7. 7 x 7— fe*£^t?#iiK 

l/->5^68 : *7l//fRR F«ga£^if#Bo 
[0 3] A 1 JkZfA 2 : ^ l 7l'>?RR F^ISfi©S3BS 

U >^©^<DttttJ^&fiic^»PJ t T S D S - P AG 
E&ffl^ ffl©jn l J3>t*7">h* r 7L/>^RRF^g 
fiStftK«k-S£x**>:/Dy7V>^ (Al) i^- 
•?->-7*'J U7>h7"iP-M (A 2) Sffofc. 
U->1 : (LE) „ 

U->2 : 5 h3»*U7 (Mi to) , 
l/->3:^DD7"7Xh (Chi) , 
U— >4 : X>^P — 7" (E) , 
U— >5 : (S) , 

U->6 : f73-f H (T) , 
U->7 : iHHL?-*- 

B : ifiI>h'7S^PP7'77, M*i-C©N*JS«*& 
^ tr * 7 U > $ R R F m S 6 CO tfc gfr £ 7 X 7. * > 7* P y 

!/-> 1 : *g^ga, 

k->2 : Iiga^Af07PD7'77> httlfJJUc, 
U->3 :«IISe*A8©fOD^57hS. 7PP 

<&\Z t h e r mo 1 y s i n T^S Lfcfcfl). 
[04] Tj^U-^^PPy^T, hcfcO^^CD/h^kV 
f7DP7*77NRRFlSe48Il, *J3.7.9>? 
P>7 hC±0»WUfcH. 

A : U->^7 r* P — "^tttB^COCM — T r i s a c 
t y 1 jrpThy7 7^-ICJ:5»SI€:*TBI'r»S. 



(10) 1 1 -2 9 9 4 9 0 

i£ 

B : 4T«5»I*SDS-PAGEi:i5j)fftB. 

1^->1 : X hP-Tttta^ (S) 
V—> 2 8 : fn-fflCM-T risacryl? 
D-7 h^77^ -ttRKfcfrtSSffl^PiS 5, 3 7, 3 
9, 4 1, 4 3, 4 5 

h^f^i'^-^fU^RRFMa (C) (B) 
COSD S -PAGEfC^UT, Ji*7l->$RRFiI 
a # U * P - ± )V ta ft £ m t» T fr o tz -7 X 7. ^ > 7* P -y 

[05] I' >¥ R R FttlfifSRo^^ 5 H 

ifi. *»Mfi0^sttRRF»e^«j*#*K*s^T* 

^T*5^i5it^77, tas^sttRRFae^ 

JCKts-frr) £jf^*JliSL J 2 2 2 1 <£) 
t»4IRR Fifi? (w t - f r r) Zft-D±MmL 
J 2 8 4 6 1 a c I qjlfi^f *J#t» £*7l/> 

]|LRRF«8£ : ?£^fr7°77.S K P KK 2 3 3-2 R 
RFM (±g!) fc I, -pKK 2 3 3 -2 

(TS) T»Ktetft**7>b;>'U >£^tTLBj£{fcig 

^? il;T0. 0 5ABS (OD 5 4 0 nm) \Z&t>i£tz. 
ft, ^E-n-en^lBO^IBja 2"C (fi«S§ttRRF*«* 
IfgSM) ^<Z>ft, ^n^'tl7>lf-> 

U>£#tfLA7#- (•) feU<ttti^LA7* 
- (O) ±t'T 3 210-?— &Jg*LT^-C9C o 1 o n y 
forming unit £j£s67c. *8WiC f u/m 
1 , HSIftliT i m e (hours) £tk"$\ 
[06] A:*')l'>eRRF«iefffl*S!l s , MS 
igttRRFigftlttt'WL J 2 2 2 1 <Z>^ltl8 
K»*iBlia'^*.S««*S"*"^77. *B§«SS!i§: 

30 f4R R Fite^SJ*L J 2 2 2 1 (ts-frr) 
(&) feb< ^S^SRRFite'f ^^fOTv^SttL J 
2846 (wt-frr) 1 a c I qiH5 J P£J# 

C*^U>mRRF«Jie ; f*^tr7*7X5 HpK 
K2 2 3 - 2 RRFM (O*) *> L< te^O-^ ^— P 
KK2 3 3 - 2 (□AMIHAY) 5:^Abfc„ ^n^Yl 
7>tf->U >£^t?L B*#S*l:*^T0. 0 5AB 
S (OD 5 4 0 nm) CftRb. 5mM«I PTGff 
^ET (•AHES^T) fcb<tt*#ffiT (OD) 

40 tfL A7^-±l:t-^ibtf Oc o 1 o n y f 
orminguni t ttttl»C f u/m 1) 

iilJT ime (hours) SttSTo 
B : ^'7l^>^RRFlfjie : Fco^^SK^SttRR 
FUS^lftL J 2 2 2 l<DlS5t^f'*)^^fla^#^- 
^»^t^77. tftfl^JpERRF&jte^S^tf 
7*7 7,5 K pKK 2 3 3 - 2 RRFM^Alft7ClS 
®S^§ttR R F jtfeTSSttL J 2 2 2 1 ( 1 a c I 
« iiefS^) ^LB^^IgM^JCTO. 0 0 0 0 5 
ABS (OD 5 4 0 nm) l:*Rl/fc«. 4«f|B] 

50 <£) , 6 B#mi , 8B#Pfl (*) fcT«f*Lfc. 
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*0«-t-n*tl«)»*«&^ LX 5 mU<D IPTGS 

&t ( ) fcK»#sftT (O) -cmzommtem 

L> (A) il^HCLtc o 1 ony forming 



(ID &m¥- 1 1 -2 9 94 9 0 
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unit SfffiliC fu/ml) fil^UT i 

me (hours) ^HJSKfiT^T 3 



IB1) [0 2] 




[0 31 [0 4] 




12 3 



(12) 



WBH 3 ? 1 1 - 2 9 9 4 9 0 




(5i) int. ci. 6 mmtm 

C 1 2 R 1:19) 



